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PROFESSIONAL EDUCATION AND TRAINING 
INTRODUCTION: 
1. What is a profession: 
The professions are changing, and the education of the 
future professional is changing. This process can be allowed 
to happen through a series of evolutionary and revolutionary 
steps as the needs of society, of students, and of 
professionals themselves interact. Or the process can be 
planned and managed by the professions and the 
professional schools themselves. 
The key to understanding the slow rate of change in 
professional practice and professional education lies in the 
nature of the professions themselves. The professions are a 
set of occupations that have developed a very special set of 
norms deriving from their special role in society. These 
norms and this special role must be clearly understood if we 
are to make any sensible and realistic recommendations for 
Planned change. 
Different Sociologists have given different weights to 
different criteria, but all have agreed on the necessity to use 
a multiple criterion definition such as the following. 
1. The professional, as distinct from tiie amateur, is 
engaged in a full-time occupation that comprises his 
principal source of income. 
2. The professional is assumed to have a strong 
motivation or calling as a basis for his choice of a 
professional career and is assumed to have a stable 
lifetime commitment to that career. 
3. The professional processes a specialized body of 
knowledge and skills that are acquired during a 
prolonged period of education and training. 
4. The professional makes his decisions on behalf of a 
client in terms of general principles, theories or 
propositions, which he applies to the particular case 
under consideration, i.e. by "universalistic" standards, 
in terms of parson's pattern variables. 
5. At the same time, the professional is assumed to have 
a service orientation, which means that he uses his 
expertise on behalf of the particular needs of his client. 
This service implies diagnostic skill, competent 
application of general knowledge to the special needs 
of the client, and an absence of self-interest. 
6. The professional's service to tlie client is assumed to 
be based on the objective needs of the client and 
independent of the particular sentiments that the 
professional may have about the client. The 
professional promises a "detached" diagnosis. 
7. The professional is assumed to know better what is 
good for the client than the client himself. In other 
words, the professionals demands autonomy of 
judgement of his own performance. Even if the client is 
not satisfied, the professional will, in principle, permit 
only his colleagues to judge his performance. Because 
of this demand for professional autonomy, the client is 
in a potentially vulnerable position. How does he know 
whether he has been cheated or harmed? The 
profession deals with this potential vulnerability by 
developing strong ethical and professional standards 
for its members. Such standards may be expressed as 
codes of conduct and are usually enforced by 
colleagues through professional associations or through 
licensing examinations designed and administered by 
fellow professionals. 
8. Professionals form professional associations which 
define criteria of admission, educational standards, 
licensing or other formal entry examinations, career 
lines within the profession, and areas of jurisdiction for 
the profession. Ultimately, the professional 
association's function is to protect the autonomy of the 
profession; it develops reasonably strong forms of self-
government by setting rules or standards for the 
profession. 
9. Professionals have great power and status in the area 
of their expertise, but their knowledge is assumed to be 
specific. A professional does not have a license to be a 
"wise man" outside the area defined by his training. 
10. Professionals make their service available but ordinarily 
are not allowed to advertise or to seek out clients. 
Clients are expected to initiate the contact and then 
accept the advice and service recommended, without 
appeal to outside authority. 
As can be seen, these various criteria fit best the 
traditional, ancient, or "learned" professions of medicine, 
law, and divinity. They fit in varying degrees in professions 
like architecture, social work, engineering, teaching, and 
management. 
The ultimate criterion of professionalization according 
to most sociologists is the achievement of "autonomy", 
which implies. 
1. Knowing better what is good for the client than 
anyone else because of extended technical 
education or training. 
2. Subjecting one's decisions only to the review of 
colleagues, and 
3. Setting all one's standards pertaining to 
jurisdiction of the profession and entry into it 
through peer-group associations. These charac-
teristics give rise to professional "communities", 
implying a common sense of identity, self-
regulation, lifetime membership, shared values, a 
common language, clear social boundaries and 
strong socialization of new members. 
Management, in contrast, fits very few of the criteria. 
Management may or may not be a full-time career, may or 
may not have been entered with a strong sense of calling, 
and often does not involve a specialized body of knowledge 
and a long period of formal training. Managers have no clear 
definition of the client on whose behalf they are to work-
whether the cHent is society, the consumer, the 
stockholders, the employing organisation, the manager's 
immediate superior, his peers, his subordinates, or ultimately 
the 'profession' of management itself. 
Between management and medicine is a range of 
professions like engineering and teaching that are more 
professionalized than management in the sense that they 
clearly involve a body of expert knowledge and skills learned 
over a period of time, imply a set of ethics or standards of 
professional practice, and attempt to maintain their 
professional autonomy. However, the fact that most 
engineers and teachers work for large organizations rather 
than small professional offices makes it unclear precisely 
who their client is, erodes their autonomy, and weakens 
colleague authority in favour of line authority within the 
employing organization. In the case of engineering there is 
also less sense of calling and more acknowledgements that 
engineering as a career may merely be a stepping stone 
toward better paid and higher status managerial jobs. 
Because of the lack of clear norms of entry into the 
profession, the path into engineering may be highly variable 
and may involve bypassing advanced education and higher 
degrees. Licensing or registering of engineers is generally 
not required by large industrial employers but it is required 
where engineers setup consulting practices which deal with 
clients who are more vulnerable to poor performance by the 
engineers. Thus, the degree to which engineering and 
teaching professionals depends upon the setting in which 
they are practised, the manner in which practitioner 
performance is controlled, and the manner in which they 
were entered. 
The academic profession, i.e., the university professor, 
is closer to the medical model than to the engineering or the 
managerial model. It involves a full-time occupation, a sense 
of calling, a long period of education, specialized 
knowledge, a service orientation towards students, strong 
informal criteria for "licensing" via the granting of tenure by 
colleagues, assumed ethical standards, autonomy, review 
only by colleauges, specific expertise rathar than general 
wisdom, and lack of self-advertisement. The profession is 
ambiguous, however, in that it involves several roles within a 
role and a nebulous client concept. 
In his role as teacher, the professor has a mission 
(teaching), but he has neither professional training as a 
teacher nor a well-defined client. In one sense the student is 
his client, but he often deals with students as a general 
client category, not as individuals with particular problems. 
Yet much of what the teacher decides to do vis-a-vis his 
students is predicated upon the assumption that it is his job 
to fulfill society's needs for a responsible and well-educated 
citizen; hence, in another sense, society is the real client. 
Many teachers try to excite students about their particular 
discipline and select material on the basis of what they feel 
the student should know if he is to pursue that discipline; in 
this case, teachers are trying to meet the needs of the 
discipline or field as the real client. The field of the teaching 
does not have clear norms as to which of these clients is to 
be served. 
In many fields such as engineering, medicine, and law, 
the professor may also function as a consultant to 
government, industry, or other organizations. In this role, 
the professor operates much like the M.D. except that once 
again he is not trained specifically in the practice of 
delivering the consulting service. Furthermore, if the client is 
an industrial concern or a government unit, the meaning of 
"providing a service to a client" has a different implication 
because the client system is often seeking the service in 
connection with an economic or policy goal that may or may 
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not be in the best interest of some otlier segments of 
society. 
As the work setting of professionals change, these 
problems become more complex. For example, when the 
architect work for a real estate developer, a city school 
committee, or an urban redevelopment authority, it is 
unclear who the "real" client is whose needs should be given 
top priority. Consequently, as in the case of management, it 
is difficult to specify ethical standards or criteria by which 
professional decisions are to be made. If the architect is 
working for a private organisation. Such as a large planning 
firm, it becomes even more difficult to specify who is the 
client, whether or not professionally set standards of 
practice apply, whether or not the architect has any 
professional autonomy, and whether or not he will be 
responsive to a professional association or even belong to 
one. As in the case of engineering, it has even been difficult 
to form associations which would set standards and force 
adherence to them through enforced registration because of 
the employer's willingness to hire unregistered engineers. 
In summary it is not as easy to define what constitutes 
a profession as one might at first assume. The ideal model 
to which most professions aspire can be described, but it 
rarely applies in practice and is itself shifting. If we are to 
understand these trends, we must next analyze more closely 
the work settings of processionals and the shifting nature of 
the client or client systems. 
II Professional Education: Innovative Mechanism 
Most of the barriers that we have identified. 
• The attitudes and perspective of faculty members 
and/or practicing professionals; 
• The structural rigidities of academic administrative 
procedures, calendars, curricula, and physical plants; 
and 
• The structural rigidities of early career paths and 
occupational socialization practices. Given these 
barriers, a realistic way to bring about educational 
change is to find some educational innovations 
which can be fitted into or around the present 
system, innovations which will gradually encourage 
the kinds of flexibilities for which we have argued 
but which will not immediately threaten the basic 
structure of the school and the profession. Examples 
of such innovation may be found in the new kinds of 
undergraduate programs that have sprung up in new 
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colleges and within more established institutions. 
Such new programs utilize educational formats or 
mechanisms which are just as applicable to 
professional education but which have not yet been 
tried out systematically. 
As a final caution we should note that the various 
mechanisms overlap with each other in varying degrees. 
Each mechanism highlights some aspect of the complex 
relationship between teacher, student, and curriculum 
content, but most of the mechanisms can and do blend into 
each other. 
1. Mechanisms applicable to formal professional 
Education: 
1.1 Self-paced study. 
1.2 Independent study. 
1.3 Concentrated study. 
1.4 Small-group and seminar-tutorial methods. 
1.5 Project or problem centered study. 
1.6 Practicum or clinical experience. 
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1.7 Work study programs, off-campus study, co-op 
programs and internships. 
2. Mechanisms Applicable to the Early career: 
2.1 Apprenticeships 
2.2 Career halfway houses interdisciplinary service 
centers. 
2.3 Workshops and other concentrated postgraduate 
educational activities. 
1. Mechanisms applicable to formal professional 
education: 
1.1 Self-paced study: 
The concept of self-paced study derived from a learning 
model that assumes that learning takes place only if the 
student makes some active response to whatever material is 
presented to him and if the response leads to some 
consequence: better understanding, the solution to a 
problem, a passing grade, etc. Further, the notion of self-
pacing assumes that individuals learn at different rates and 
that therefore it makes no sense to require a large group of 
students to cover the same material at some "average" pace 
and to be prepared, at a given time, to benefit from a 
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lecture. In practice, this usually means that students in a 
self-paced, course are released from the requirement to 
attend regularly scheduled lectures and to complete 
homework assignments according to some fixed schedule. 
Most programmed instruction, whether computer-aided or 
simply printed in a programmed textbook, is built on these 
assumptions. It puts the learner in control of the pacing of 
his learning and gives him frequent, reliable feedback on 
how he is doing. The notion of self-pacing as we are using it 
implies that the material to be learned can be broken down 
into components or units that are in some way cumulative. 
The application of this system that is most relevant to 
professional education is the self-paced elementary physics 
course taught at MIT as one option to taking physics 
• A number of prepackaged, self-contained units of 
material that were designed by the faculty; 
• A study guide that makes explicit the concepts to be 
mastered and suggests a study method for 
approaching the unit, including readings, possible 
experiments, or a taped lecture; 
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• A professor who functions as the administrator of 
the course and who give occasional lectures on key 
concepts; 
• A set of tutors who are students roughly two to three 
years ahead of those taking the course; and 
• A set of examinations on each unit. 
Any number of students can take the course. A 
students starts with a unit obtained from the administrative 
headquarter room of the course. He works on the unit until 
he feels he has mastered it and then asks for an examination 
on the unit. Examinations are always given on the day of the 
week when the tutors and the professor are available for 
consultation. After the student has completed the 
examination, he takes it to one of the tutors who grades it 
and then discusses all the answers with the student. They 
jointly decide whether the student has mastered that unit or 
not. If he has mastered it he goes on to the next unit; if he 
has not he repeats the unit. The professor is on call for 
consultation if the decision is ambiguous. The tutorial 
sessions with the senior students can be as long or as short 
as either student or tutor desires. The final grade in the 
course is based on performance in the regular midterm and 
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final examinations given in the more traditionally taught 
version of that physics course. 
A self-paced course at North Carolina central 
university, called Photography for Teachers, is organised 
into 10 learning activity packages (LAP's), each of which 
contains. 
• A statement of purpose for the unit; 
• A list of learning objectives which specifies exactly, 
what is expected of the student upon completion of 
the package; 
• A pretest, which is self-administered and meant to 
help the student assess his needs with respect to the 
particular LAP objectives; 
• A list of learning-activity alternatives from which the 
student can choose activities which most nearly 
match his own preferred learning style (readings, 
recorded lectures, films, the teacher, etc.); 
• A post test, also self-administered, through which 
the student can evaluate his own progress; and 
• Instructions regarding teacher evaluation. When a 
student has completed a LAP and feels satisfied that 
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he has met its objectives, he goes to the teacher for 
evaluation, giving him either a written or manual 
demonstration of mastery. He either passes the 
evaluation or is encouraged to work more on the 
unit and repeat the test. These are no formal classes 
unless students petition for one. 
It should be noted that these self-paced models not 
only allow the student to cover the material at his own rate 
but also clearly set teacher performance expectations and 
provide continual feedback to the student without the usual 
negative pressure of exams. Thus the tutors and the 
professor function in a consultative role, as resources and 
aides, rather than in an authoritarian role, as evaluators and 
as the prime sources of knowledge. The student is thus more 
able to expose his uncertainties to them, can demand more 
of their time, and can use them as role models. 
1.2 Independent Study: 
Independent study and self-paced study are often 
confused because they both involve the underlying 
assumption that the student will learn more if he is given the 
freedom to manage his own learning to a certain degree. But 
they are entirely different in the degree to which they are 
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linked to a given set of curriculum materials. While self-
paced study is generally linked to a set of curriculum units 
designed by the faculty, independent study implies a vastly 
greater degree of freedom for the student, ranging from the 
design of a single course to the design of an entire 
undergraduate program. The independent study may involve 
attending regular classes but packaging sets of courses into a 
new kind of program of study, or it may involve a different 
form of study-projects, work-study periods, teamwork with 
other students, etc. 
The essence of the independent study idea is to create 
a situation in which the student can make a joint decision 
with one or more faculty members about some learning goals 
to be achieved, some means to achieve them, and some 
criteria by which to determine whether or not they have 
been achieved. But the student is freed from traditional 
curricula, course sequences, requirements, prerequisites, 
etc., except insofar as he and his faculty advisers decide to 
keep any of these formal elements in the student's program. 
Even more important, the student can be freed from 
residence requirements, making it possible for him to study 
part- time and to study where his family or jobs are rather 
than where his campus is. Some systems of independent 
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study formalize the procedure to the extent of negotiating a 
"learning contract", an agreement entered into by the 
student and some faculty members who function as advisers, 
tutors, and possibly, though not necessairly, as evaluators of 
the outcome. The agreement covers the general area of 
study depth of coverage, and output criteria to be used in 
evaluation. The contract may specify some external 
evaluation criterion or an evaluation committee that may 
have on it other students, faculty, and professionals. 
1.3 Concentrated Study: 
Concentrated study is a relatively highly structured 
approach to learning a given body of material by 
concentrating all the teaching-learning effort on only that 
material for a given length of time. The idea of using 
concentrated study as a teaching method is based in part on 
the observation that most students study in concentrated 
form even during a normal semester. That is, they tend to 
concentrate on one subject at a time, almost to the exclusion 
of the others, particularly near midterm or end-of-term 
exams. A student will often spend a week or so on a given 
subject doing most of the reading he has not found the time 
to do earlier or writing a term paper he has theoretically 
been working on all term. Inserting regular concentrated 
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study courses into the curriculum allows this kind of learning 
to occur without making the student feel anxious about other 
subject work piling up around him. 
A common example of concentrated study already in 
use in many regular curricula is workshop or one-week 
seminar on a given topic. Many of the new curriculum 
elements that we have suggested for professional education 
can best be handled in this format. For example, the applied 
behavioral science components dealing with 
1. The diagnosis of complex social systems and client-
professional relationships; 
2. Learning how to work in and with groups; 
3. The dynamics of collaborative relationships in intra or 
interprofessional teams; 
4. The obtaining of self-insight and insight into the 
professional role can all best be taught through 
participative full-time workshops. This format has 
proved successful not only in teaching people the skills 
of communication, interpersonal relations, and 
leadership but also in teaching the content of group 
dynamics and leadership theory. 
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The obvious advantage of concentrated study as a 
nmechanism is that is can be often be sandwiched into the 
existing calendar. One can design workshops, intensive 
seminars and concentrated study courses for vacation 
periods such as the summer or for the period between 
semesters, thus reducing the need for major administrative 
changes in the calendar. Concentrated study thus lends itself 
easy to use as a supplement to other learning modes, such 
as independent study. 
1.4. Small group and seminar - tutorial methods: 
Seminars involving one faculty member with anywhere 
from five to twenty students and tutorial sessions which may 
involve one faculty member with anywhere from one to five 
students are hardly innovations, but they have in recent 
years, been used in an innovative fashion with some new 
goals that deserve comment. Many undergraduate 
innovations in recent years have concentrated on the notion 
of clustering students in courses, for example, maintaining a 
group of fifteen to thirty freshmen who take four out of five 
of their courses together for a whole years. It has been 
found that these students have higher morale and get better 
grades than unclustered freshmen. A second model is the 
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living-learning group, in which students eat, sleep, study, 
and take most of their courses together under one roof. 
1.5. Project or problem - centered Study: 
This approach is obvious when complex problems are 
the subject matter of the course. The applicability to the 
teaching of basic science is less obvious, but it is 
increasingly being used there as well. For example, science 
students at the Worcester polytechnic Institute, instead of 
taking a basic science curriculum in mathematics, biology, 
chemistry, and physics, pick a topic at the beginning of their 
studies to pursue in depth. The focus is on real-world 
problems such as reproductive physiology, marijuana, or 
diabetes. The students then study whatever basic science 
they need to pursue their topic. The assumption is that the 
students will learn just as much about anatomy, protein 
structure, endocrines, and so forth, but they will learn it 
better and more quickly if they can see the relevance of the 
basic science to the problem they are trying to solve. Most 
students found that the most effective way to approach self-
directed learning was to pick a problem or project around 
which to design their program of studies. The assumption 
behind project-centered study as the main learning method is 
that the student will learn concepts and skills better if they 
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are relevant to some problem he is trying to solve or some 
project he is trying to complete. 
The role of the faculty is twofold in this kind of 
learning system: 
1. They design basic project units consisting of a problem 
definition, a set of steps for the student to undertake to 
begin to work on the problem, and suggested readings, 
experiments, exercises, and checkpoints. 
2. They are resources to be drawn on to give 
explanations, run seminars in topics which several 
students want to cover give occasional lectures on 
important areas or concepts, make suggestions for 
readings or further steps, and advise the student on the 
proper sequence of selecting project units. However, 
the basic initiative for learning resides completely with 
the students. They can choose their own pace, the 
particular sequence of problems and projects, and 
whether or not they work with other students in joint 
projects. The major advantage of project - centered 
study is that it stimulates interdisciplinary thinking. It 
would be most appropriate, therefore, in those areas of 
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the professional curriculum in which interdisciplinary 
approaches are essential. 
1.6. Practicum or Clinical Courses: 
Project-or problem-centered study attempts to make 
basic and applied sciences more relevant to the student by 
permitting him to see the relationship of the knowledge base 
to the practical problems that are to be solved. However, 
the exercise is still basically a theoretical one in that the 
student is not typically exposed to real clients with real 
problems. When a course of study does put the student into 
the position of dealing with real clients, we usually think of 
this as a practicum or clinical course. The purpose is to 
permit the student to integrate the basic and applied 
knowledge he has acquired with actual professional 
experience in a situation in which he is "playing for keeps". 
In other words if the student makes an error in a practicum 
course, there are some negative consequences for the client, 
though such courses vary in the degree to which they will 
expose clients to high risks. Such courses differ from 
apprenticeships in that the experience occurs within the 
context of a curriculum planned by the faculty for which 
academic credit is given. The student is usually evaluated 
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jointly by the faculty and the supervisor of the facility in 
which the client contact occurs. 
In most professional schools practicum courses are 
given in the second, third, or fourth years, after the student 
has acquired a base of knowledge, some skill, and has 
"learned to think like a professional". The essential aim of 
clinical or practicum work is to permit the student to test 
himself in a situation requiring real professional decisions. 
For this process to be educational, however, it is essential 
that the student receive good feedback on the consequences 
of his judgement and decisions. 
1.7. Work study Programs, off-campus Study, Co-
op programs, and internships: 
A work-study program, in essence, provides the 
flexibility for the student to leave his studies for a period of 
time either to broaden his experience or to earn enough 
money to keep going. If this type of program is to be 
successful, the curriculum must be designed in such a way 
that a student can leave and reenter without substantially 
sacrificing his educational goals. In a typical work-study 
program, there is no necessary connection between the 
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content of the work experience and the students program of 
study. 
Off-campus study, on the other hand, implies that the 
student's experiences away from the campus are 
educationally enriching, although not necessarily 
academically oriented, and that he receives some form of 
academic credit for them. 
Of more immediate relevance to professional education 
are co-op and internship programs because they attempt to 
provide work for the student that is professionally 
enhancing. The co-op program, most widely used in 
engineering schools, involves one or two years of actual 
work as an engineer in a company during the four-or five 
year undergraduate program. Internships refers to such a 
work period immediately following a period of formal 
education. 
Professional schools have used the equivalent of the 
co-op program by having students do special work projects, 
internships, or regular work in an organization during the 
summer periods between the successive years of school or 
during a semester away from campus. 
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2. Mechanisms Applicable to the Early Career: 
2 . 1 . Apprenticeships: 
Apprenticeship implies regular employment under 
senior professionals as part of earning one's license to 
practice; second, apprenticeship implies the possibility of 
gaining all one's learning from working with senior 
professionals without a period of formal professional school 
education. 
The current trend seems to be to consider professional 
apprenticeships as periods of work that immediately follow 
graduation from professional school. The specific character 
of the apprenticeship therefore has important implications 
for the professional norms that are communicated to the 
young professional by the profession, especially in regard to 
career paths. If more role innovation is to be stimulated, the 
ealry career experiences must support whatever new 
concepts were learned in school. In some professions, what 
the professional school stimulates is out of line with what 
the apprenticeship allows. For example, architects are 
typically required to serve a three-years apprenticeship in an 
architectural office before being allowed to design and build 
anything on their own. 
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An important difference between internship and 
apprenticeship is the nature of the supervision. In most 
internship situations the faculty of the school continues to 
play a feedback and evaluative role even if the student does 
his work outside the school. In the apprenticeship situation, 
the student is entirely evaluated by working professionals. 
The career options and professional attitudes the student 
will develop are therefore strongly shaped by the 
apprenticeship opportunities that are available. 
2 .2 . Career halfway houses , Community Service 
Centers: 
In the halfway house, a person in transition from one 
role to another resides for a time in a house in which he is 
explicitly permitted to retain both roles. The concept has 
been most applicable in the transition from a hospital, 
especially a mental hospital, to a normal work routine. 
Patients can live for several weeks, months, or even years in 
a special residence with other discharged patients and with 
the reassurance of knowing that some of the staff of the 
house and the other ex-patients will remain supportive if 
outside stresses become too great. 
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The role-innovative professional must have in the early 
part of his career a kind of "Career halfway house" where 
the new conceptions gained in school continue to be 
supported in an actual job situation until the graduate gains 
enough self-confidence to pursue his innovative role on his 
own. The best example is, perhaps, Ralph Nader's centre for 
Responsive Law, whole law students wishing to learn a new 
conception of how a lawyer might function can get 
experience and support through working on various of 
Nader's projects before moving on to careers of their own. 
Halfway houses can be used to introduce young 
professionals to the idea of an interdisciplinary service to 
clients. One model for such interdisciplinary work would be 
experience in Anne Roe's proposed "community resource 
centre", which would combine within one agency a whole 
range of services such as health, legal, social work, 
psychiatric, financial, employment, budgetary, etc., for the 
entire age and socioeconomic range of the community. The 
benefit to apprentices would be the opportunity to work 
within an interdisciplinary team to learn from the outset how 
to integrate the different points of view of the different 
professionals involved. 
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2 .3 . Workshops and other concentrated postgraduate 
educational activities: 
Many of the insights into the role of the professional, 
the diagnosis of complex systems, the planning and 
managing of change projects, and the management of 
interprofessional teams can, perhaps, be learned only after 
the graduate is established in a professional career. He 
should be introduced to these ideas during professional 
school. It might in the end be more practical to make certain 
of the applied behavioral science and management 
components of the person's continuing education, supported 
by the professional association or the employing 
organization rather than the professional school. 
One argument in favor of a postgraduate approach is 
that the professional is more likely to realize the relevance 
of these areas after a few years of practice and is therefore 
more likely to be motivated to learn them at that time. With 
regard to group dynamics training it has certainly been our 
observation in management school that students with a few 
years of experience in industry are much more motivated in 
these workshops or courses than students who have come 
straight out of college. 
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Those professionals who wish to pursue a particular 
kind of career can attend an additional program for 
anywhere from three to twelve months to learn the new 
area. For example, one model for human relations training 
centers in universities might be to offer basic applied 
behavioral and social training to lawyers, doctors, social 
workers, architects, or any other professional group wishing 
to avail itself of that opportunity. Such training would come 
after completion of all formal professional training. 
3 . Professional Education: Criticisms of the 
Professions: 
The criticisms of the professions and of professional 
education tend to be the same, whether from the perspective 
of society, of the professions themselves, or of students 
entering the professions. They can be summarized as 
follows: 
1. The professions are so specialized that they have 
become unresponsive to certain classes of social 
problems that require an interdisciplinary or 
interprofessional point of view e.g., the urban problem. 
2. Education programs in professional schools, early 
career paths, and formal or informal licensing 
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procedures have become so rigid and standardized that 
many young professionals cannot do the kind of work 
they wish to do. 
3. The norms for entry into the professions have become 
so rigid that certain classes of applicants such as older 
people, women, and career switchers are, in effect, 
discriminated against. 
4. The norms of the professions and the growing base of 
basic and applied knowledge have become so 
convergent in most professions that it is difficult for 
innovations to occur in any but the highly specialized 
content areas at the frontiers of the profession. 
5. Professionals have become unresponsive to the needs 
of many classes of ultimate clients or users of the 
services, working instead for the organization that 
employs them. 
6. Professional education is almost totally geared to 
producing autonomous specialists and provides neither 
training nor experience in how to work as a member of 
a team, how to collaborate with clients in identifying 
needs and possible solutions, and how to collaborate 
with other professionals on complex projects. 
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7. Professional education provides no training for those 
graduates who wish to work as members of and become 
managers of intra or interprofessional project teams 
working on complex social problems. 
8. Professional education generally underutilizes the 
applied behavioral sciences, especially in helping 
professionals to increase their self-insight, their ability 
to diagnose and manage client relationships and 
complex social problems, their ability to sort out the 
ethical and value issues inherent in their professional 
role, and their ability to continue to learn throughout 
their career. 
Professional Education : New Directions 
Most analyses of professional education, indeed most 
analyses of higher education in general, start with a set of 
problems or criticisms such as those listed above and then 
make a series of recommendations about needed changes. 
Since we are assuming that there are strong restraining 
forces or barriers operating, we will not make 
recommendations as such but rather state some directions 
toward which professional education should move. Having 
identified these directions and some of the difficulties of 
32 
getting there, we will then describe a change model and 
sonae mechanisms that may facilitate movement toward the 
new educational forms and emphases that will be required in 
professional schools. 
Direction - 1: 
More flexibility in the professional school curriculum, 
in the number of paths available through the school, in the 
number of electives available to students inside and outside 
the school, in the pacing and sequencing of courses, in the 
required length of time needed to go through school, and in 
the degree of or certification process used by the school. 
Direction - 2: 
More flexibility in the early career paths of 
professionals, more differentiated rules for licensing to 
reflect different kinds of Professional careers, and more 
support by the profession itself of role innovation of various 
kinds. 
Direction - 3: 
New curricula and new career paths which are inter or 
transdisciplinary and which may lead eventually to new 
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professions that have new blends of knowledge and skill 
underlying them. 
Direction - 4: 
Complete integration of the behavioral and social 
sciences into the professional school curriculum at three 
different levels: 
1. Basic psychology, sociology, anthropology, and 
economics as part of the basic science core of 
professional education; 
2. Applied behavioral science dealing with the theory and 
practice of planned change, diagnosis of complex 
systems, and analysis of client-professional 
relationships; and 
3. Applied behavioral science dealing with self-insight, 
social responsibility, learning how to work in and lead 
professional teams, and learning how to learn. 
4. Professional Education : A New Kind 
Development of a genuinely different and more 
responsive professional education would require for major 
changes: 
34 
1. New kinds of learning modules built on better theories 
of how students learn; 
2. New kinds of faculty members who bring different 
skills, attitudes, and values to their job; 
3. New kinds of administrative structures and procedures 
that are more flexible and that adapt to the learning 
tasks to be met; and 
4. Perpetual self-diagnosis and evaluation research. 
1. New Learning Modules: 
Professional education must be organized around a new 
kind of learning module which (I) is flexible enough to 
accommodate students with different learning styles, (ii) 
integrates the basic science, applied science, and skill 
element to be learned; (iii) costs less than present 
comparable educational modules (courses); (iv) increases the 
amount learned by students; and (v) encourages students to 
"learn how to learn," so that they will be more able to 
continue their own education following formal schooling. 
Such modules should also be flexible enough to facilitate the 
continuing education of alumni of the school at varying 
periods following graduation and as career switches may be 
desired. 
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Why seek such new modules? 
1. The development of new kinds of learning modules 
would take better advantage of what we already know 
about the learning process in young and middle aged 
adults and would stimulate further study of how people 
learn. The learning process must be better understood 
before we can invent lower-cost education without 
reducing the potential for learning. 
2. The cost of education must be brought down without 
reverting to the standard oversimplifications of 
substituting lectures, books or audio-visual devices on a 
massive scale for seminars, apprenticeships, tutorials, 
and other forms of education that are, by present 
accounting methods, indeed more expensive. We must 
invent new kinds of learning settings and new methods 
of interaction between students and subject material, 
and students and faculty. The module concept can help 
stimulate such invention by emphasizing a learning unit 
of variable size, sometimes smaller and sometimes 
larger than a course, but smaller than an entire 
curriculum. 
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3. Many colleges and universities have concluded that the 
present system of courses organized by semesters or 
quarters and tied together into a curriculum of some 
years duration does not produce optimal levels of 
learning. Whenever schools have experimented with a 
more flexible timetable and more learning options for 
students, they have concluded that more learning has 
taken place. The major difficulty has been greater cost 
and greater difficulty of getting faculty to work in a 
more flexible system. We need a new kind of unit that 
is not as autonomous as a course nor as total as a 
curriculum. Such a unit, here called a module, could 
involve several faculty members, be of varying 
duration, and have any of a number of different 
learning goals or involve any of a number of different 
learning methods. 
4. If professional education is to become more flexible, 
permit interruption, and permit preparation for a 
variety of career paths, it must consist of learning 
modules that can be put together in a variety of ways 
for a variety of purposes, leading to a variety of 
degrees. 
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2. A NEW KIND OF FACULTY: 
The professor who could invent and function in 
modules of the sort described must have his most 
important characteristics a deep concern for the 
learning process in addition to the concern for the 
development of his discipline through research. 
Professors vary as to their discipline or to the 
development of their students. Among those who are 
committed to students find to further types- those who 
feel that students benefit most if they are taught, with 
emphasis on the teaching activities of the professor 
and those who feel that students benefit most if they 
are stimulated to learn, with emphasis on the learning 
process conceived of as a complex transaction between 
teacher, student, and whatever is to be learn. For the 
innovation we are calling for here, only the last named 
type of professor will detach himself sufficiently from 
his content and past teaching style to be able to think 
about the learning needs of different kinds of students 
in different kinds of circumstances. 
A second prime characteristic that will be needed 
and is relatively rare among today's professorate is the 
ability to function as a leader or member of a team. It 
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is our belief that cannot integrate tiie basic, applied, 
and practical elements. In the new modules unless the 
professors who ordinarily would be teaching the 
different elements can get together, share their 
perspectives and attitudes about both content and 
learning theory, and develop enough mutual trust and 
communication to be able to go beyond compromise 
solutions to genuine new integration's of their points of 
view. The training of the professor tends to highlight 
autonomy and to play down team-work, hence the new 
kind of professor either has to have been socialized in 
a different kind of graduate school or must learn the 
skills of team-work sometime during his career. 
Faculty run several seminars on teaching and have 
found that one model that works is to start with group 
interviews of teachers rather than formal material on 
learning theory. A graph of interested faculty could get 
together once a week and each week interview one of 
their members or a guest on his teaching goals, his 
preferred style, how he deals with certain problems. 
3 . New Administrative Structure and Academic 
Calendar: 
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One of the subtlest but most powerful conservative 
forces in professional schools is the whole administrative set 
of routines, which revolve around, (i) the academic calendar; 
(ii) the recording of what students have taken what grades 
and credits have been received; and (iii) the day-to-day 
management of the faculty, support personnel, and students 
of the school. 
Because of the large number of students to be 
"processed," there is a strong tendency to develop systems 
of registration and records keeping that are dominated by 
criteria of efficiency rather than relevance to learning. 
Similarly, because of the divisionalizing of the curriculum 
into disciplines, there is a strong tendency to develop an 
academic calendar based on criteria of efficient coordination 
of different courses rather than criteria of how long any 
given course really ought to be in terms of what is to be 
learned. Most faculty members are emotionally dependent 
upon the calendar as a way of structuring their work and 
would be highly uncomfortable if they had a free choice of 
how long their course ought to be from, year to year. 
However, if the new modular concept is to have any chance 
of working, the faculty would have to reopen all the 
questions pertaining to administrative procedures, admission 
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criteria, schedules, and calendars, because different modules 
would be of differing lengths and intensities. 
4. Perpetual Self-Diagnosis and Evaluation 
Research: 
It is the frequent observation that organizations tend 
towards stability. Indeed the very concept of creating an 
organization means, at some level, standardizing roles, 
dividing labor, and developing formal procedures for task, or 
goal accomplishment. At the same time, it has become more 
and more evident that in the rapidly changing environment 
of today it is critical for organizations to develop flexibility 
and self-renewal mechanism. School, universities, and 
professional schools are especially in need of self-renewal, 
the question arises of how one goes about providing for that 
self-renewal. 
The answer is basically simple: by institutionalizing a 
process of perpetual self-diagnosis and evaluation research 
in order to keep a flow of information coming into the 
school-information that will permit it to judge its 
performance against its goals. The force toward change is 
then the gap between what is wanted and what is achieved, 
combined, with skillful diagnosis to determine how to adapt 
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the system to achieve the goals. This logic dictates that the 
diagnosis and evaluation be done by members of the school 
with help from outsiders, but that it not to be formed out of 
professional researchers or diagnosticians. This point is 
crucial because it is essential that all members of the faculty, 
and administration, and student body learn how to evaluate 
outcomes and how to make diagnosis. If this skill is not 
learned by members of the system that is trying to manage 
the change, they may be unhappy with the results of 





This is an age of research and expedition in every field 
of knowledge. Consequent increase in the production of 
information is best reflected in the literature of every 
discipline. The case of literature that supports research 
activities is mainly constituted of journals. Growth in the 
number of specialized disciplines, increasing number of 
journals published in each of them and the escalating cost of 
this inevitable and ubiquitous medium of communication 
present constraints to the librarians in judiciously chalking 
out effective acquisition programmes for journals and related 
information. 
Realizing this factor, no single library can afford to 
acquire every document. Hence, limited and selected 
procurement of journals seem to be one of the practical 
remedies. There is high time to draw up theory methods and 
forms of their recognition standardized the system of main 
concepts in the bibliographical organization and services on 
the basis of statistics. 
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To meet these challenges, recent development in the 
library and information science may be looked into. 
Developments in library operation are being manifested 
through the so-called Bibliometrics, i.e., statistical analysis. 
It is the study conducted to identify the pattern of 
publications, authorship and citation used for a subject etc. 
over a period of time and there by offering insight into 
dynamics of the area under a particular study. 
So "Bibliometric" is a relatively new branch of 
information science, which lies between the border areas of 
social and physical science. It is a quantitative study of 
various aspects of literature on a topic and is used to 
identify the pattern of publication, authorship, citation and / 
or secondary journal coverage, with the objective of getting 
an insight into the dynamics of the growth of knowledge in 
the areas under «consideration. This all consequently leads 
to the better organization of information resource, which is 
essential for its most effective and efficient used. 
Bibliometric today has attained sophistication and 
complexity having national, international and 
interdisciplinary character. It has clearly become established 
as a sub discipline with its applications in the history and 
sociology of knowledge, Communication and Information 
science. 
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1. BIBLIOMETRICS : Its Origin and History 
The first recorded study on Bibliometrics was done in 
1917 by Cole and Bale's^ the study on 'The History of 
Comparative Anatomy part-I.' "A statistical Analysis," for 
the first time the expression "Statistical Analysis" has been 
used in the literature. The second study done by Hulmes^ in 
1923 used the expression 'Statistical Bibliography'. The 
third study was the pioneering work of Gross and Gross^ 
reported in 1927 the used the method of counting and 
analysis of the citations appended to article in the journal of 
"American Chemical Society", and produced a list of journals 
of importance in chemical education. After gross and gross, 
the term statistical Bibliography was used by Henkle'^ in 
1938 in his article, "The periodical literature of 
Biochemistry", the same term was used by Gonsell^ in 
1943/1944 by Fusseler^ in 1948/49, by Raising^ in 1962 
in their work. 
In 1968 Pritchard^ analyzed the term 'Statistical 
Bibliography' and found it to be confusing with 'Statistics' 
and. Bibliography on statistics'. Therefore, he coined 
another term i.e. called "Bibliometrics". 
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2., Definition of different Analogous term 
Bibliometrics is just one of the many sciences whose 
name ends with metrics. Many scientists have used the term 
under different names, but the concepts were more or less 
same. Same well established subdisciplines like, 
Scientometrics, Informetrics, Econometrics etc. 
2.1 Librametrics 
The terms "Librametry" historically appeared first in 
1948. It was suggested by Indian library scientist S.R. 
Ranganathan^. Under this term he suggested using of 
mathematical and statistical method for analysing library 
activities and library resources. But this term did not take its 
place in library science and was forgotten for many year. 
Later it was called librametrics. 
2.2 Scientometrics 
In 1969, the term 'Scientometrics' was suggested by 
two Russians named Nalimov and Z. Mulchinko in their book 
"Scientometrics: The investigation of science as development 
of information process" According to them Scientometrics is 
a complex of quantitative methods, which are used to 
investigate the processes of science. 
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2.3 Informetrics 
The FID' s term 'Informetrics' was suggested by German 
scientists A Blackert and S.Z. Zygel in 1982 as a newly 
formed branch of science, using mathematical level and 
practical information activities. 
2.4 Webomctrics or Cybcrmetrics : 
Recently a new growth area in bibliometric has been in 
the emerging field of Webometric or Cybermetric as it is in 
often called. Webometrics can be defined as using of 
bibliometric techniques in order to study the relationship of 
different site on World Wide Web such techniques may be 
also be used to map out (called "Scientific maping" in the 
traditional bibliometric research area of the web) some other 
well established subdiscipline like Econometric, 
Psychometrics, Socimetrics and Biometrics. 
3 . BIBLIOMETRICS: ITS MEANING AND 
DEFINITION 
Etymologically Bibliometrics is composed of two distinct 
words, i.e., biblio and metrikas. The prefix Biblio is a Greek 
word meaning books and Metrikas means measurement. So 
E3ibliometrics is the Science of measurement pertaining to 
books or documents. 
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It is the term 'Bibliometrics' implies the use of 
quantitative or statistical methods to study the behaviour of 
information. 
There are a number of definitions of Bibliometrics 
given by the different researcher such as Hulme'°, Raising'^; 
Fairthorne^^, Schrader^^, Sengupta''^, and others. However, 
a more elaborate concept of Bibliometrics has recently been 
expounded by Egghe^^, who define it has the development 
and application of mathematical (including statistical and 
optimization) models and techniques to all aspects of 
communication (including libraries, documentation and 
information centres science policy.) 
Diverse interpretation of the terms have been put 
forward by many authors over the years. 
According to Wyandham E. Hulme ( 1 9 2 3 ) 16 
"The purpose of Statistical Bibliography is to shed light 
on the process of written communication and of the 
nature and course of development of a discipline by 
means of counting and analysing the various facets of 
written communication". 
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According to Miles. L. Raising (1962) 17 
"The assembling and interpretation of statistics relating 
to books and periodicals... use of books and journals 
and to ascertain in many local situations the general 
use of books and journals." 
According to Pritchard (1968) 18 
"Application of mathematical methods to books and 
other media of communication." 
According to R.A. Fairthorns (1969) 19 
"Quantitative treatment of the properties of record 
discourse and behavior appertaining to it". 
According to D. T. Hawkins (1977) 20 
"Quantitative analysis of the bibliographical features of 
a body of literature." 
According to W.G. Potter 21 
"Bibliometrics is the study and measurement of the 
publication patterns of all forms of written 
communication and their authorship." 
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According to Alwin. M Schradcr 22 
"Biblimetrics is the scientific study of recorded 
discourse." 
According to R.N. Broadus 23 
"Bibliometrics is the qualitative study of physical 
published units of bibliographic units of Surrogates 
either." 
24 According to I.N. Sengupta 
"Organization, classification and quantitative evolution 
of publication patterns of all macro and micro 
communications along with their authorship by 
mathematical and statistical calculus." 
Expressed simply, Bibliometrics is the study that uses 
statistical and mathematical method to analyze. The 
literature of a discipline as it is patterned in its 
bibliographies. 
4. BIBLIOMETRICS : ITS SCOPE 
The scope of Bibliometrics include the study of 
relationship within a literature or describing a literature. 
Typically these description focus on. consistent patterns 
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irwolving authors, monograph journals, subject, language 
and forms. Ronald Stevens^^ has considered Bibliometrics as 
a quantitative science and divided its scope into two basic 
categories. 
4 . 1 . Descriptive Bibliometrics Productive to 
Count, which includes: 
(i) Geographic 
(ii) Time period, and 
(iii) Discipline 
4 . 2 . Evaluative Bibliometrics or Literature use 
count, which includes: 
(i) Reference count 
(ii) Citation count 
Stevens further adds that descriptive Bibliometric 
include the "study of the number of Publication in a given 
field or productivity of literature in the field, for the purpose 
of comparing the amounts of research in different countries, 
the amount produced in different subdivisions of the field. 
The kind of study is made by a count of the papers, books 
and other writings in the field or often by count of theses 
writings which have been abstracted in specialized 
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abstracting journals. The other, i.e., evaluative Bibliometrics 
include the study of the literature used by research workers 
in a given field. Such a study is often made by counting the 
references cited by a large number of research workers in 
their papers." 
5 . BIBLIOMETRIC: ITS PURPOSE 
Hulmes^^, the pioneer of the 'statistical bibliography' 
clearly stated the purpose of Bibliometrics is to shed light on 
the processes of written communication and of the nature 
and course of development of a discipline (in so far as this 
displayed through written communication), by means of 
counting and analyzing the various facets of written 
communication... According to Schrader^'" the objective of 
Bibliometrics is a scientific study to produce ideas that is 
theory about recorded discourse and its important 
properties." 
According to Dr. S.N. Singh "The purpose of 
Bibliometrics is to provide quantitative analysis of the 
phenomenon growing with documents, their organization, 
use and services in library and information centers and 
systems. It offers to the information worker a type of 
statistical technique for the study of characteristics and 
attributes of literature and that of communication media". 
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The main purpose of Bibliometric study is: 
a. To find major form of literature. 
b. To prepare a ranked list of journals. 
c. To make a comparison between ranked journals. 
d. To identify the country with greatest literary 
output. 
e. To find out the chronological scattering of all 
cited literature. 
f. To ascertain the amount of utilization of language 
So, Bibliometric studies are generally based on 
quantitative measurements without any qualitative 
evaluation. They are therefore considered only as partial 
indicators of scientific progress so, its purpose basically is to 
provide information about the structure of knowledge and 
how it is communicated. 
6 . BIBLIOMETRICS : ITS SIGNIFICANCE IN THE 
RESEARCH 
At present it is an established technique covering wide 
area of knowledge, which provides for a more practical task. 
Day by day, it is attaining sophistication and complexity. 
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having national, international and interdisciplinary 
character. It has established itself as a variable and 
distinctive research technique of studying science of science 
based on bibliographic data. As a matter of fact, its 
backbone lies in its sound theoretical foundation most 
efficiently and effectively laid by some pioneers like Gross, 
Lotka, Bradford, Zipf, Cole Brother, Pritchard, Garfield, 
Hulme, Fairthorne and many others who are all not basically 
librarians, but belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable 
of throwing light on various complicated problems faced by 
many while handling information to quantify the process of 
written communication. It has established itself as a variable 
and distinctive measurement of human knowledge. Data 
analysis both of citations and of volume of publications year 
can be useful in planning retrospective bibliographies. 
Bibliometrics also provides information about the 
structure of knowledge, its classification studies give 
information about the subject, language and country 
relationship, which is based on literary warrant Bibliometrics 
is very useful in any field of research or in any discipline or 
individuals, to improve some part of library or information 
service. 
54 
7. BIBLIOMETRICS : ITS LAWS 
As Bibliometric law has evolved, a series of law have 
developed within an academic discipline these laws help 
researchers to study some common activity examples of 
activities could be the use of library materials, author 
productivity or the dispersal of articles on a particular 
subject. Some of the more well known laws are Bradford's 
Law, Lotku's Law, and Zipf's Law. These are fundamental 
laws are as follows: 
7.1 Lotka's Inverse square Law 
In 1926, Alfred J. Lotka statistician in an Insurance 
Company proposed his Inverse Square Law correlating 
contributors of scientific papers to their number of 
contributions. He claims that a large proportion of the 
literature is produced by a small number of authors and it is 
distributed so as the number of people producing n papers 
or articles is approximately proportional to 1/n^. 
1 ¥,-
Author a - ^ ^i ,.r,.:. :;.. \ 
Where n is the number of contributions or articles.-•^-^'^'^'" 
For this, he analyzed the decennial index of 'Chemical 
Abstracts' from 1907-1916. He collected 6891 names of 
55 
the authors contributing 1, 2, 3 etc. entries in literature. 
On the basis of this data, Lotka deduced a general 
equation, for the relation between the frequency 'y' of 
persons making' x' contributions as follows: 
Xny = constant 
If n = 2 then, the result as follows: 
"In the case examined it is found that the number of 
persons making 2 contributions is about one-fourth of those 
making one contribution, the number making 'n' 
contributions is about 1/n^ of those making one and the 
proportion of all contributions is about 60%. 
In other words, for every 100 authors contributing one 
article, 25 will contribute two articles, about 11 will 
contribute 3 articles and 6 will contribute 4 articles and so 
on. The observed figure for single article authors were 
57.09% for chemical abstract data (61891 contribution) and 
59.2 present for physical data (1,325 contributor). Through, 
the law was based on the study of Chemistry and Physics 
literature later it has generated much interest and attracted 
the attention of researchers and it has been applied and 
tested in many other fields. 
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7 .2 . Zipf's Law of word occurrence (1933) 
This law was given by Zipf's in 1933. Zipf's developed 
and extended an empirical law, as observed by Estoup 
governing a relation between the rank of a word and the 
frequency and the frequency of its appearance in a long 
text. 
If 'r' is the rank of a word and 'f is its frequency, then 
mathematically Zipfs's law can be stated as follows: 
1 r 
ra-=e>rf = c, 
f 
Where 'c' is a constant 
This law states that "in a long textual matter if words 
are arranged in their decreasing order of frequency, then the 
rank of any given Word of the text will be inversely 
proportional to the frequency of the occurrence of the 
word". 
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He found that by multiplying the numierical value of 
each rank (r) by its corresponding frequency (f) be obtained a 













The above table shows distribution of words, almost 
inversely proportional to the frequency of occurrence of the 
word. 
7.3. Bradford's Law of Scattering: 
Samuel Clement Bradford, keeper of Science Museum 
in London, gave a Law of Scattering in 1948. This Law is 
related to scattering of journals. In this Law the scattering 
term is used Scattering of journals means the articles 
devoted to a particular subject are found in other journals 
(vi/hich are related subject to that particular subject). 
Bradford's Law is perhaps the best known of all the 
Bibliometric concepts. His Law describes how the literature 
on a subject is distributed in journals. He divided the articles 
found on a subject into three equal zones, which increase by 
a multiple of about five. If periodicals are listed in 
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decreasing productivity, i.e., tlie journals that yield the most 
relevant articles coming first and the most unproductive last 
then the journals will be grouped into a number of zones 
each producing a similar number of relevant article. 
However, the number of journals in each zone will be 
increasing very rapidly and show a geometric progression. 
The relationship between the zones is to be given by 
following equation. 
I:n:n2 
Where n = number of journals 
Bradford also plotted graphs of the cumulative number 
of source item R (n) versus the logarithm values of the 
cumulative number of journals (log n.). Such a graph, is 
sometimes called as Bradford's Bibliograph. 
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There graph beings as a rising curve, API, and then 
continues as a straight Hne. The rising part of the graph 
represents the nucleus of highly productive journals. The 
points PI , P2 and P3 on the bibliograph are the boundaries 
of three equiproductive zones is which the same number of 
articles as the nucleus derived from an increasingly larger 
number of journals, 
8. OTHER LAWS 
The other important laws that need to be mentioned 
there are: 
8 . 1 . Price's square root law of scientific productivity: 
This law was given by Derek De Solla Price41 in 1963. 
This law states that "half of the scientific papers are 
contributed by the square root of the total number of 
scientific authors". 
8 . 2 . Garfield's Law of Concentration: 
This law was enunciated by Eugene Garfield in 1971. 
This law states that "a basic concentration of journals is the 
common core of nucleus of all fields". 
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8 .3 . Scngupta's Law of Bibliomctrics: 
This law has been put forward by Sengupta, in 1973 
which is also known as off setting weightage formula for re-
ranking periodicals to avoid discrimination against new 
journals which necessarily have citation credits. This is 
basically an extension of the Bradford's Law. 
It sates that "during phases of rapid growth of 
knowledge in a scientific discipline, articles of interest to 
that discipline appear in increasing number of periodicals 
from that field". 
Mathematically this law stands in the following from: 
f(x+y) = a + b log (x+y) 
Where f (x+y) is the communicative number of 
reference as contained in the first (x+y) most productive 
journals, x indicate number of journals in the same discipline 
and y stands for number of journals of unrelated disciplines 
(y>x) and 'a' and 'b' are two constant. 
9. BIBLIOMETRICS : ITS APPLICATIONS 
The technique of Bibliometrics have extensive 
applications equally in sociological studies of science, 
information management, librarianship, history of science 
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including science policy, study of Science and Scientists and 
also in different branches or Social Science. 
Some of the areas where bibliometric techniques can be 
used are: 
<• To identify research trends and growth of knowledge. 
• To estimate comprehensiveness of secondary 
periodicals. 
• To identify users of different subjects. 
<• To identify authorship and its trends in documents on 
various subject. 
<• To measure the usefulness of adhoc and retrospective 
SDI services. 
•> To forecast past, present and future publishing trends. 
• To develop experimental models correlating existing 
ones. 
<• To identify core periodicals in different disciplines. 
<• To formulate an accurate need-based acquisition policy 
within the limited budgetary provision. 
<• To adopt an accurate weeding and staking policy. 
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• To initiate effective multi-level network system. 
•> To study obsolescence and dispersion of scientific 
literature (clustering and coupling of scientific papers). 
*> To predict productivity of publishers, individual 
authors, organizations, country of that of an entire 
discipline. 
<* To design automatic language processing for auto-
indexing, and abstracting and auto-classification; and. 
<* To development norms for standardization. 
Most of the Librametry/lnformetric studies in the library 
and information field are concerned with the different types 
of uses and degrees to which user needs are satisfied. The 
studies are, however, becoming more analytical than 
descriptive. These studies may be used for: 
•> To make a careful and intensive study of the library 
situation (in the late 40's). 
•> To measure the adequacy of library collection for 
present and possible future library programmes (in the 
late 50's and in 60's). 
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• To discover mathematical and statistical models for 
various phenomenon which we experience in library 
and information work and studies. 
Methods used in empirical studies in the library and 
information field vary from one study to another. In several 
field studies questionnaires have been used. Casual visits, 
checklists, correspondence and interviews with user, and 
combinations of these with questionnaires, have also been 
used. The results are sometimes not compatible with each 
other or easy to compare because of the bias involved in the 
data collection methods. Nevertheless, the trends in 
Informetrics in toward discovery of theory and/or 
generalized mathematical model of the library/information 
use phenomenon. Hopefully, these studies will help in 
achieving better services to library and information users and 
efficiency in information system and services management 
envisioned in Ranganathan's Five Law of Library Science. 
LIMITATIONS IN APPLICATION 
Though most of the studies tend to support the 
Bradford distribution, some other researchers could not get 
the satisfactory results. Gross found that the scattering of 
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research papers among physics journal deviated form that 
predicted by Bradford's Law. Out of 50 bibliographies 
studies by Chonez, only six followed the law, he calls the law 
pseudo-scientific. 
In the case of Lotka' s law it was found to fit in most 
cases. However, the value of indexing was found to vary 
different groups of scientists. 
Another problem with Lotka's law is that it totally 
ignores the potential authors who have produced any 
publication so far. 
CONCLUSION 
Bibliometric analysis, has now become a well-
established part of information research, and a quantitative 
approach to the description of documents and examination 
of services is gaining ground both in research and practice. 
It offers to the librarian, the students, the teacher, the 
sociologist of knowledge, and the publisher, a type of static 
not hitherto considered, which can complement further more 
tradit ional approaches to the study of bibliography and 
communication. As the definition suggests, Bibliometrics can 
be applies to any subject area and to most of the problems, 
concerned with the written communication. 
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Bibliometric techniques have been gaining recognition 
and importance especially during the past two decades. The 
results of such studies are increasingly being applied to 
manage the library and information science resources and 
services more effectively. The studies of subject literature 
and their characteristics have also been found useful and 
helpful in managing the research and development activities 
in those subject specialists. 
Application of Bibliometric technique is found in 
selecting most important journals in a given field of 
knowledge. The exponential growth of literature and rapid 
development of libraries generated several - evolutionary 
studies about effectiveness and efficiency of information 
services. These studies led to the identification and 
application of appropriate quantitative measuring technique 
known as bibliographical control, as it is not possible to start 
efficient service without analyzing the size and character of 
literature. 
So expressed simply 'Bibliometrics' is the statistical or 
quantitative description of a literature, a group of related 
documents that furnishers possible methods by which 
significant features of a literature may be described and its 
working monitored. In fact Bibliometrics has grown out of 
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the realization that literature is growing and changing at a 
rate with which no librarian or information worker equipped 
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REVIEW OF RELATED LITERATURE 
Review of related literature is very essential in new 
research topics. Study of related literature implies locating 
and evaluating reports of research as well as report of the 
casual observation and opinion that are related to the 
individual planned research project. 
In any worthwhile study in a field of research, 
researcher must have an adequate knowledge with the work 
that has already been done in the area of this research. 
Research worker must have an up-to-date information about 
what has been done in the area of his research. In brief this 
chapter present an overall review of study conducted in India 
as well as abroad in a chronological order regarding the 
topic "Professional Education and Training". The 
investigator reviewed only that study, which are similar to 
present study. 
Ajay Ranjan Chakarberty^ (1970) made a study 
under the title "Scatter of Indian Geological Documents in 
Indian and Foreign Periodicals". The purpose of this study 
was to find out the present tendency of Indian Geologists to 
published their papers in Indian and Foreign journals, library 
bulletin and Geological Survey of India was selected for the 
7] 
project. The finding reveals that more than 90% of 
documents have been covered in Indian Sources. It focuses 
on the various degrees of interest shows by the foreign 
periodicals on Indian Geology. 
Khaiser Jahan Begum and B.A. Sharda^ (1984) 
conducted the study on "Journals Most Frequently Cited by 
Indian Linguistic: A citation Analysis". The objectives of the 
study were to identify (I) Type of material used (II) Most 
frequently used periodicals (III) Subject, Language and 
Country wise distribution. The major findings related to 
linguistic research in Indian are (i) The main bibliogaphic 
forms of literature cited were non-several population (II) 
Only 1.15% of journals yield more than 50% citations (iii) 
English citation account for 92.5%. 
Khaiser Jahan Begum and T.S. Salaja^ (1985) 
made a study under the title "Characteristics of Literature 
used by the nutritionists: A citation Study". The author tried 
to identify (I) the main bibliographic form used (II) the core 
journals of literature (III) Geographical scattering of 
periodical (IV) Age wise distribution of Cited Journals. The 
data was collected from "American Journal of Nutrition", 
"British Journals of Nutrition", "Indian Journal of Nutrition"'. 
The study reveals that major forms of media used with 
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citation count of 85.55% of the total literature used by 
nutritionists, and 3.99% of literature constitutes conference 
proceeding and reports etc. 
Giriraj G. Halkar and S.K. Senpati* (1992) 
conducted the study under the title "Journal of Family 
Welfare: A bibliometric study". The objectives ot the study 
was to examine year-wise distribution of papers, country-
wise and institution-wise, authorship patter etc. It also 
examines subject-wise breakup of articles, average length of 
papers and study of references provided in the articles. The 
study was based on Journal of family welfare during the 
period 1990-97. This Journal contains broad matters of 
family welfare in research field. Out of 43 volumes of the 
Journal of Family Welfare published so far, eight volumes 
(36-43) (1990-97) were under study. The findings reveals 
that distribution of articles from 1990 to 1997 in the 
Journal of Family Welfare is consistent as the difference 
between maximum and minimum number of articles is six. 
Minimum number of articles were published in 1993 which 
same as 1997, i.e., 37(13.40%). Maximum number of 
articles were contributed from Academic Institutions, i.e., 
54.34%. 
7i 
rraveen Sharma and K.C. Garg^ (1993) made a 
study under the title "Bibliometrics of Solar Power Research 
in India". The main objectives of this study were to find out 
bibliographic forms of literature and their characteristics. (I) 
To know area of research. (II) Collaboration in research. (Ill) 
The Scientific productivity of author. The study to analysis 
of 536 papers published in journals and presented at 
conference/symposium in the field of Solar power Research 
indicates that the Indian Scientists in this field publish their 
findings in journals published from Scientifically advanced 
countries of the west. Of the 116 papers communicated at 
Conferences/Seminars, 73 were presented at an 
international conference held in India papers were presented 
at international seminars/conference held at Cairo (Egypt), 
Baton Rouge (USA), Dehran (Saudi Arabia). 
Samir N. Hamade^ (1994) conducted the study 
under the title "Characteristics of the Literature used by 
Arab authors in Library and Information Science: A 
Bibliometric Study". The purpose of this study was to shed 
some light on the scientific communication behaviour of 
Arab authors, contributing to the literature of library and 
information science, by studying the characteristics of the 
literature used by Arab authors in the field. Through a 
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bibliometric study by way of citation analysis of the articles 
published in Maktabat-al-Idarah during the last 10 years of 
publication (1977-1987). Over the last 10 years of its 
publication (1978-1988), Maktabat-al-Idarah published 96 
articles dealing with different aspects of Library and 
Information Science in addition to many reports, books and 
article review and news items. The study is limited to the 
citation analysis of is limited to news items. The study is 
limited to the citation analysis of the 96 articles. Fourteen of 
these articles were eliminated from the study because they 
have no citation in the form of footnotes, end makes or any 
other form of they were translations of articles published in 
other languages reflecting the ideas of the foreign author 
not the Arab translator. 
V.S. Lazarcv and O.K. Safoncnko^ (1994) made a 
study under the title "Specific Feature of Biomedical 
Applications of Magnetic Fluids as a Scientific Branch (as 
revealed by means of a bibliometric Study)". The study is an 
attempt to reveal some specific features of biomedical 
applications of magnetic fluids (MF) as a scientific branch. 
To achieve this, various methods of Bibliometrics such as: 
the count of documents, the content analysis; and the 
citation analysis were applied to papers on MF biomedical 
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applications published in the Abstracts & Proceedings of the 
5*^  international conference on Magnetic Fluids and of the 
6'^ International conference on Magnetic Fluids. The study 
reveals that while there is a remarkable increase in the 
number of institutions and papers on the subject field, there 
is a relatively decline of scientists interest towards 
biomedical application of MF. Besides it also explores the 
cognitive basis of biomedical application of MF and some 
other features of generation and use of scientific information 
within the concerned subject field. The study devoted to 
biomedical applications of MF is 45.5% of the total quantity 
of the corresponding abstracts of the ICMF-5. Whereas the 
part of all published reports is 49.28% of all the abstracts. 
Biomedical applications of MF compared to the total number 
of publication is almost similar to both for the ICMF-5 
proceedings (7.35%) and (7.97%). 
B.K. Dalai and D.B. Ramesh^ (1995) conducted 
the study under title "Publication Pattern in Scientific and 
Industrial Research in India: A Bibliometric Study". The aim 
of this study was to identify year, subject and organization 
wise distribution of literature and organization wise 
distribution of paper, to identify the authorship patterns. 
The study was based on the analysis of 333 articles 
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published in the "Journals of Scientific and Industrial 
Research" during the year of 1988-93. The study reveals 
that (I) 274 contributions (82.28%) were from India, only 58 
(17.718%) article were from other countries (II) Majority of 
the contribution either belongs ot education and research to 
Institutions which together were 202 (60.6%). (Ill) Applied 
Science journal was most productive (IV) Most of literature 
are contributed by Single authors (V) 74 (22.23%) 
contributions are on the science policy in industrial research, 
followed by information science numbering 63 (18.91%). 
V.N. Deo and S.M. Mahal^ (1995) made a study 
under the title "Biblometric Study of Doctoral Dissertations 
on English Language and Literature". The objectives of this 
study were to identify (I) To determine the number of 
citations per dissertation; (II) To observe authorship pattern; 
(III) To find out the forms of documents used their languages 
and countries of origin; (IV) To compile a ranked list of 
journals, books and authors; (V) Observe chronological 
distribution and frequency of cited journals; and (VI) To 
determine the half life of the journal literature and the 
productivity of journals. The total population for this study 
is 4066 citations that figured in 26 doctoral dissertations 
accepted by the university till the end of 1992. These 
Aftua Azrid Life 
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citations pertained to journals, books, dissertations, theses, 
reviews etc. Out of 4,066 citations, 2,603 (64%) are books. 
F^eriodicals ranked second with 1,216 (29.92%) citations 
only. This indicates the importance of books to the scholars 
and also their dependence on books, rather than on 
journals. The rest of the citations are noticed from reviews 
(4.8%), Dissertation Abstracts International (1%) and reports 
(0.27%). 
V.L. Kalyane and B.K. Sen^° (1995) conducted 
the study under the title "A Bibliometric Study of the Journal 
of Oilseeds Research". The objectives of the study were to 
Identify (I) To space allotment to full length papers and short 
communication; (II) To authorship pattern; (III) To important 
locations of oilseed research; (IV) To pattern of tabular and 
graphical presentation (V) Keyword frequencies. The study is 
based on analyses 498 research articles comprising 241 full-
length research papers and 257 short communication 
published during 1984 to 1992 in Journal of Oilseeds 
Research. Some of the important findings were (i) The single 
- authored papers account for only 12%, two authored 
papers are found to be maximum and account for 39% (iii) 
author productivity is in agreement law. 
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Gayatri Mahapatra^^ (1995) made a study under the 
title "Bibliometric Analysis of the Highly Cited Indian Library 
and information Science Journals". Annals of Library 
Science and Documentation, Library Science with a slant to 
Documentation and Herald of Library Science received the 
V\ 2"'^  and 3'^ rank respectively among the first 10 highly 
cited group of Indian Library and Information Science 
journals. This ranking was made on the basis of citations 
provided by the articles in different journals. During the last 
11 years (1975-1985), Herald of Library Science had 
published maximum number of article (267), whereas Library 
Science had produced minimum number (193) of articles 
during the same period of study. The average rate of 
production of articles in Annals of Library Science and 
documentation library science and Herald of Library Science 
was 21.82, 17.55 and 24.27 respectively. This indicates 
that the rate of production of articles has no relation with 
the high rate of citedness of a journal. 
K.G. Sudhir^^ (1997) conducted the study under the 
title "Output Science Research in Kerala: A Bibliometric 
Analysis". The objectives of the study were to examine the 
growth of Science and Technology papers in Kerala during 
the last 15 years (1979-1994), subject wise distribution of 
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publication, authorship pattern of paper. The data was 
collected from ISA (Indian Science Abstract) during the 
period of 1979-1994. The study reveals that Kerala is the 
first state in the country to constitute a separate 
development for science and technology. The majority of the 
contributions were from agriculture and related fields 
(27.22%) and Second position was medical Science 
(16.11%), two authors were more prominent in the field, 
i.e., of agriculture, and single paper occupied the second 
position. 
Ticw, wai Sin^^ (1998) made a study under the title 
"Journal of Natural Rubber Research 1987-1996: A ten 
years bibliometric study". The objective of the study were to 
identify (I) To examine the nature of authorship pattern in a 
natural rubber research journal; (II) To determine the 
frequency and mean number of references cited by 
researchers in the field of natural rubber as reflected in the 
Journal; (III) To determine the extent of acknowledgement 
being included in research articles of natural rubber; (VI) To 
determine the extent of appendices being included in 
research articles of natural rubber; (V) To determine the 
extent of collaborative research as indicated in the article 
published in the Journal of Natural Rubber Research of 
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RRIM. This paper analyses the authorship pattern, the range 
and frequency of references cited, the extent of 
acknowledgement and appendix or appendices being 
included in research article of natural rubber, the types of 
collaborative research in natural rubber and the international 
collaboration Scenario as portrayed in the journal. Results 
indicated that the trend is towards multi-authorship and a 
high degree of collaboration between natural rubber 
researchers. 
S. Ally Sorman and Vijaya Gopi^* (1998) 
conducted the study under the title "AIDS Literature: A 
Citatin Study". The major objectives of this study were (I) To 
study the authorship pattern (II) To identify growth of 
journal citation (III) To study the information on Aids -
diagnosis (IV) To study the place of publication (V) To 
identify the key authors clusters. The study covers the AIDS 
journals literature output in English Language for a period of 
five year, i.e. 1990-1994 through MEDLARS to identify 
only journals citation in the area of Aids-diagnosis. The 
study reveals that (I) Majority of the contributions were made 
by joint authors (II) Maximum numbers of 22 articles were 
contributed by two authors (20%) (III) Growth in Literature 
journal cited in 1990 is 1550 but in the year 1994, 2050 
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journals are cited (IV) First AIDS case was reported in June 
1981 in USA. Literature output on Aids-diagnosis from 3'''' 
World Countries is very poor. 
Thajudin S.*^ (1998) made a study under the title 
"Journal of Plantation Crops - A bibliometric appraisal". The 
nriain objective of this study were to examining the work 
done on the various aspects of plantation crops research by 
subjecting the articles published in the Journal of plantation 
crops to bibliometric analysis. The study throws light on the 
different aspects of the publications such as nature of 
communication, geographical distributions authorship 
pattern and citations. The 24 volumes of the journal under 
study carried a total of 558 articles. Of these, 320 (57.35%) 
are full length research articles, 177 (31.72%) are short 
scientific reports, 46(8.24%) are review articles and 
15(2.69%) are other communications in the form of reports 
or comments. 
B.M. Gupta and Suresh Kumar^^ (1998) conducted 
the study under the title "Productivity of Corporate firms and 
individual inventors in Biotechnology". The main objective of 
this paper are : (I) To study the productivity of industrial 
firms contributing in terms of patents in biotechnology 
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research (II) To study the productivity of individual inventors 
contributing in terms of patents in biotechnology research; 
and (III) To explore the applicability of Lotka's law and four 
other statistical distributions in productivity of firms and 
individual inventors. The total numbers of firm.s who have 
contributed to biotechnological research from 1982 to 1993 
are 10,428 and they have contributed in total 50,721 
patents. The contribution of each firm in the form of patents 
from 1 to 847. 
B.S. Biradar and Premalatha R '^ (1998) made a 
study under the title "Bibliometric Study of Psychiatric 
(Alcoholism) Literature". The present study attempts on the 
pattern of information used by researcher in the field of 
Psychiatry (Alcoholism). It is based on the references 
appended to M.D. Psychiatric (Alcoholism) dissertation 
accepted by the Department of Psychiatry Himhans, a 
deemed University, Bangalore during 1974-1995. The main 
objectives of the study were (I) to identify the forms of 
reading materials used by Psychiatrist. (II) to know the 
authorship pattern. (Ill) to identify the core periodicals in the 
field of Psychiatry (Alcoholism). (IV) To identify the 
obsolescence of literature. The results indicate the major 
forms of reading material in periodical articles (73.22%), 
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predominant journals language (97.619%) and language of 
the journal articles (99.31%) are in English. Literature 
published during the last 20 years contributes almost 64% of 
the total literature. 
N.V. Ramakrshna and N.B. Parigannaya^^ (1999) 
conducted the study under the title "Bibliometrics of animal 
cell culture technology literature: A Study based on the 
animals cell Biotechnology". This study identifies core and 
significant literature for animal cell culture technology based 
on the citations called from the serial publication animal cell 
biotechnology. In addition to determining country, subject, 
physical format, chronological distribution of core journals 
in animal cell culture technology, the obsolescence and 
citation peak of journals in animal cell culture technology 
have also been worked out. 
J.R. Shahu^^ (2000) made a study under the title 
"National Mapping of Science - India: Earth Science". The 
major objectives of the study were to know the (1) The most 
prolific contribution of different institutions (II) To find out 
the core journal of India also top ten source publishing 
Indian contribution. Major findings are (I) The study shows 
downward trend in the output of the literature in earth 
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sciences both at Indian and global levels (II) Geographical 
survey of Indian (GSI) in found to be most prolific 
contributor in all three years. The seconds prolific 
contributor is Wadia Institute of Himalayan Geology (WIHG) 
(III) A Large majority of Indian contribution publications. For 
the Geo-reference Database of 1990, 1992, 1994 are used, 
which covers 1227, 784, 364 Indian contribution 
respectively. 
Prakash Chand and Dhermendra Singh Sangcr^^ 
(2000) conducted the study under the title "A Bibliometric 
Study of Solar Energy Research in India". The objectives of 
the study were (I) To identify trends in the field of Solar 
Energy research in India (II) To know the ranking fo 
Institution in the field of Solar Energy (III) To analyze the 
Research and Development output quantitative. The data 
was collected from ISA, INPAT, INSPEC, SCI database 
annual report of Indian Research and Development 
Organization covering 1992-1997 period. The analysis 
reveals that IITS contributes major Share i.e. 1991 papers 
98% second place goes to universities that are contributing 
150 papers and third Research and Development Institutions 
Contributing 91 papers (18%). 
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Aditya Kumar, H and Shivraman^^ (2000) made a 
study under the title "The Nucleus: An International Journal 
of Cytology and Cited topics-. A Bibliometric Study". The 
major objectives of this study were (I) To identified the major 
source of information and core journals (II) Subject, 
language, year wise distribution of papers and find out the 
authorship pattern (III) The extent of applicability of 
Bradfords law. This data has been taken from International 
Journal of Cytology and Allied Topics for period of 1992-
1995. The major findings obtained form this study were as 
follows (I) Periodical articles were the major source of 
information (II) English language was used maximum (III) 
Maximum number of publication from USA 37.79% (IV) The 
Journal "Cytology" occupied first rank. 
N.S. Mctha" (2000) conducted the study under the 
title "National Mapping of Science: India - Chemistry and 
Chemical Engineering". The major objectives of this study 
were (I) To provide journal wise contribution in chemistry 
and chemical engineering (II) To provide section wise 
contribution which shows maximum number of publications. 
For this study, the abstracts included in the years 1990 and 
1994 volume of Chemical Abstract were used. The 
bibliographic details were converted into a FoxPro database 
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file. The major findings were (i) 1990 and 1994 volume of 
Chemical Abstracts, which noticed 10,511 and 13,060 
Indian contributions respectively in the chemistry and 
chemical engineering (ii) Distribution of Indian contributions 
among these section shows the maximum number of 
publications were under electric phenomena (1259) followed 
by optical, electron, mass spectroscopy and other related 
properties (1950). 
P. Vcnkata Ramana and Mohd Vali Hussain^^ 
(2000) made a study under the title "Publication Pattern in 
QiRYZA (Oryza Sativa L.) From 1986-1995: A bibliometric 
Study". The main objectives were to find out (I) The number 
of contributions published in Oryza over the past ten years 
(II) Subject wise distribution of papers of Oryza. The study 
analyses the papers published in the quarterly international 
rice journal "Oryza" from 1986-1995. During this period, 
895 papers were published. The multiple author 
contributions constitute the maximum proportion (87.82%) 
and the contribution by single author constitutes the least 
(12.18%). 
A.K. Dhiman and S.C. Sinha^* (2001) conducted 
the study under the title "Impact of Research Collaboration 
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on growth of literature in Ethnobotany: A Bibliometric 
Study". The main study is an attempt to derive nature of 
growth of literature in Ethnobotany during 1989-1999, type 
of collaboration among authors and the trends of growth 
during this period, degree of collaboration among various 
categories of authors. During the 10 years of study, the total 
articles published are 175. The publications were 
categorized as single, two, three and more than three or 
multiple author works. Out of 175 papers published during 
the last ten year, i.e., 1989-1998, 39.42% were contributed 
by single authors, 34.85% by two authors; 18.28% by three 
authors while only 7.42% were contributed by more than 
three authors, i.e., multi-authored papers. 
Udofia Iton Udofia" (2002) made a study under the 
title "Bibliometric Studies on African Trypanosmiasis 
research literature: A review of authorship pattern. The 
study was based on the literature abstracted in the 1990-
2000 articles of Tropical disease bulletin and Tsetse and 
Trypanosomiasis Quarterly (TTQ) using the counting 
method. It was found that both the annual rates and the 
cumulation of author collaboration for the period for each of 
the ten years was high although the figures obtained for 
1992-1995 and 1998-2000 were higher than those for 
88 
1990-1991 and 1996-1997. The data comprised of 3644 
articles abstracted in the journal of the tropical disease 
bulleting (TDB) and Tsetse and Trypanosomiasis Quarterly 
(TTQ) from 1990-2000. The multiple authorship was the 
most productive publication with a total of 2587 (70,99%) 
papers while the single authorship was further analyzed to 
shed more light on the pattern of collaboration. 
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BIBLiOMETRICS: OBJECTIVES AND 
METHODOLOGY 
Bibliometric studies in the recent year have attained 
significance because of its practical application in the 
evaluation of library operation and services, as a statistical 
and mathematical technique. It has extensive application in 
library and information field in identifying the research 
trends in particular subject, trends in authorship and 
collaboration research core journals, authors productivity, 
obsolescence and scattering of literature. It is also helpful at 
the information centers in formulating need based collection 
development policy, weeding and stacking policy. So for 
eliminating the problems in acquisition, organization and 
dissemination of information, Bibliometric has emerged as 
the most prominent tool. 
OBJECTIVES: 
• To prepare a ranked list of journals and to find out the 
core journals. 
• To know the most productive country. 
• To know the rate of collaborative research. 
To know the language in which the most of the 
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literature on the subject has been published. 
• To identify the scattering of subjects. 
• To know the most used form of the documents, 
• To know the eminent authors in the field of 
"Professional Education and Training". 
1. METHODOLOGY OF BIBLIOMETRICS STUDY: 
The methodology of Bibliometric can be shown through 
the following flow chart. 
Selection of source document 
i 
Collection of data 
i 
Analysis and Interpretation of data 
i 
[Application of the Bibliometric Laws| 
i 
Conclusion 
1 .1 . SELECTION OF SOURCE DOCUMENT: 
First step in the study of Bibliometrics is to select the 
source document, from which data is to be collected, for this 
purpose, Psychological Abstract, has been used. 
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1.2. COLLECTION OF DATA: 
On the subject "Professional Education and 
Training" 2121 references from the five volume of 
Psychological Abstract, i.e., 1998 to 2002 has been 
collected on 5" x 3" catalogue cards. Each card contained 
information about author, title, and name of the journal, 
place, year, language and form of the document. 
1.3, ANALYSIS AND INTERPRETATION OF DATA: 
All the cards were arranged and re-arranged in order to 
complete the following studies: 
1 .3 .1 . RANKING OF JOURNALS: 
This is to identify the core journals containing the 
research literature on "Professional Education and Training". 
A rank list was prepared for this purpose. 
1.3 .2 . COUNTRY WISE DISTRIBUTION OF ITEMS: 
It is done to identify the place of origin of documents, 
which is given in Psychological Abstract. The entries were 
grouped on the basis of their place or origin. They were 
then counted and ranked in a table. 
91 
1.3 .3 . YEARWISE DISTRIBUTION: 
It is useful to know the occurrence of source 
documents. This type of the study reveals the number of 
works in a particular year, in which the most of the study 
conducted. For this purpose, a table showing year-wise 
distribution has been prepared. 
Although there is a limitation in determining the above 
said, because only 5 volume has been consulted due to the 
limited scope of this study, in which references have their 
year of origin only in the six years, 1997 to 2002. 
1.3 .4 . LANGUAGE WISE DISTRIBUTION OF ITEMS: 
The entries were grouped according of their language 
of origin, for the purpose of language wise analysis. After 
this they were counted and then prepared a rank list of 
languages. 
1.3 .5 . SUBJECT WISE DISTRIBUTION OF ITEMS: 
Though the most of the literature on a given subject is 
published in core journals, but sometimes some materials of 
research value is published in the journals belonging to 
related fields. These analyses identify the core subjects as 
well as related subjects on the "Professional Education 
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and Training". The information about the subject fields of 
journals was obtained from Ulrich International 
Periodical's Directory. (35*'' ed.) & Sear's List of 
Subject Heading, (14*^ ed.) and for this purpose a table 
showing subject wise distribution has been prepared. 
1.3.6 . FORM WISE DISTRIBUTION: 
The literature is published in different forms like 
articles, case study, conference proceeding. Research 
report. Newsletter, Review etc. The information regarding 
the forms was collected from the Psychological Abstract 
and tabulated to find out he most dominant form of 
literature. 
1.3.7 . RANKING OF AUTHORS 
Ranking of authors is done to identify the most 
productive contributors in the subject. For the purpose of 
ranking of authors the information about all the authors 
were retrieved, arranged and tabulated in the order of 
decreasing frequency of their contributions. 
2. APPLICATION OF BIBLIOMETRIC LAWS: 
The whole study depends upon the application of 
Bibliometrics law such as Lotka, and BradFord's laws. To 
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check, the validity of analyzed data, these laws were applied. 
3.. Conclusion; 
The last step of this study is to conclude the finding of 
the study that will trace the solutions towards the problem of 
the acquisition, organization and dissemination of the 
information for better management of the literature. 
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DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
For the purpose of data collection, 5 volumes of 
Psychological Abstracts for the year 1998-2002 were 
consulted and the total numbers of 2121 references were 
collected. 
1. RANKING OF JOURNALS: 
Now a days, Journals have got the key position, as an 
important source of current information, they play a 
significant role in scientific communication. Articles of 
Journal provide the most of required information to 
information seekers. However, not all Journals contribute 
equally with regards to the articles of interests of 
information seekers. As such, it may found that certain core 
journals contribute most of the literature on particular topic. 
This information of core journals in various subjects will go 
a long way in preparing the subscription list of journals by 
librarian and information scientists. It especially acts when 
one takes into consideration the limited resources of the 
library and ever increasing demand of the users. 
The present study therefore, is meant to identify the 
most important Journals, constituting the most of the 
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literature of research value in the field of "Professional 
Education and Training". 
In the collected data, all the 2121 references were 
found to be published in 393 journals, which have been 
ranked up to 32 position, on the basis of their decreasing 
frequency. In this study the first rank was occupied by the 
Journal titled "Academic Medicine" with the frequency 
207, account for 9.75% of total references. Next three 
position are occupied by Journals like "Medical 
Education" (7.44%), "Professional Psychology: 
Research and Practice" (4.90%) and "Academic 
Psychiatry" (4.19%) respectively as shown in Table - 1. 
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2. COUNTRY WISE DISTRIBUTION: 
It is a well-established fact that certain countries give 
more research output in a particular subject than others. So 
the analysis of data according to their countries will be 
useful for the research scholars, as they tend to know the 
countries that are leaders in the particular field. 
Tabic - 2 shows a list of 45-countries up to 21 rank 
publishing Journals on "Professional Education and 
Training". It was observed that 64.12% of the total number 
of journals where published from U.S.A. only U.K. and 
Canada, who produced 13.2% and 5.32% Journal 
respectively. It was found that literary out-put of U.S.A. is 
more than other countries. 
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3 . YEAR WISE DISTRIBUTION: 
This study is meant to find out tlie currency of 
information in the Psychological Abstract as an important 
factor for good indexing service. As reported earlier Five 
volumes, i.e., from 1998-2002 of 'Psychological Abstracts' 
was used for the collecting the data. It was found, on an 
analysis that 2121 references collected were published from 
1997-2002. 
Tablc-3 shows the chronological scattering of all 
references in which it is observed that most of literature on 
the subject, 22.53% was published in the year 2 0 0 0 
followed by 20.08% in the year 1999 , 18.48% in the year 
2 0 0 1 , 17.96% in the year 1998 , 12.63% in the year 
2 0 0 2 and 8.29% in the year 1997 . 
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Table - 3 






















































































































4. LANGUAGE WISE DISTRIBUTION: 
This type of study is always useful to learn the most 
dominant language, in which the literature on the 
concerning subject (here Professional Education and 
Training) is published. These kinds of analysis provide the 
base, for translation services in the documentation and 
information centers on the basis of their respective 
productive language. 
Tabic-4 shows that total number of items (2121) were 
published in 24 different languages out of which English 
was found to be the most dominant language, as 1803 items 
constituting 85% were reported to be published in that 
language. The second position is occupied by French 
Literature on the Subject in which 131 items constituting 
6.17% and Third position is occupied by Hebrew 31 items, 
i.e., 1.46%. 
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Tabic - 4 




















































































































































































• < - • 
w 
'4-' 
c „ MM E 
a> li 
^ /3a 




Z Q. (^ 
^ ^ 
•{i ^ $ .<« «) 
.W o 0) -C ^ ^ 
O) § ^ i^  1 ^ 
c E 0) 3 $ t : 
LU U_ X Q CO O H • • D • El 
p 
K 
I^HHkHJK^' ^- ^ H 
n ^ ^^^^^^^^^8HBBEBB|i^fl&iiHMi^K»{^'*^ 
% ^^B^^^^^^^^^^^^^^^^^^^^^^^^BBs^^f'^ 
1 ^ ^^B^^^^^^^^^^^f il ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ S ^ " 
tf) 




I I 1 1 1 1 1 1 
o o o o o o o o o o O J O O r ^ C D l O M - C O C M r -
(0/J ejnieje;n 
5. SUBJECT WISE DISTRIBUTION: 
According to the law of scattering as explained earlier 
most of the material on a given subject appears in certain 
core journals. However a significant amount of literature is 
published in the journals of other related or marginal 
subject. The analysis pertaining to Subject Wise 
Distribution of items has been done on the basis of subject 
field of journals in which the literature on the subject in 
published. To find out the subject field of journals, Ulrich 
International Periodical Directory, 35"" edition and the 
Sear's List of Subject Heading, 14*^ edition have been 
consulted. 
Table-5 Shows that, the total numbers of 2121 items 
appearing 393 journals which belong 32 different subjects. 
The most dominant subject area was found to be 
"Academic Medicine" in which 750 items constitute 
35.36%. The second, third and fourth rank goes to 
"Medical Education" with 350 items, i.e., 16.50%, 
"Professional Psychology" with 168 items, i.e., 7.92, 
"Psychiatry Academic" with 116 items, i.e., 5.46% 
respectively. 
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6. FORM WISE DISTRIBUTION: 
The literature on the subject "Professional 
Education and Training" has been pubHshed in many 
different forms, such as Articles, Research Reports, Survey, 
Review, Case Study, Conference Proceeding, Newsletters 
etc. The prime objective of this analysis is to know the 
forms in which the literature on the subject is being 
published. 
The analysis of TabIe-6 shows that literature on the 
subject, published in seven different forms. It is evident 
from, the table that 1114 items constituting 52.52% of the 
total data collected was published in the form of journal 
Articles, Research Report, Survey, Review, Case 
Study, Conference Proceeding, Newsletters with 338 
items, i.e., 15.93%, 279 items, i.e., 13.15%, 205 items, 
i.e., 9.66%, 111 items, i.e., 5.23%, 62 items, i.e, 2.92% 
and 12 items, i.e., 0.56% occupied the next positions 
respectively. 
It may thus be concluded that the Article published in 
the journals are most vital forms of media of communication 





























































Table - 6 

























































7. RANKING OF AUTHORS: 
In every subject, there are number of contributors. 
However, some of the authors/researchers are eminent 
authorities in their field. It is therefore, important to know 
the eminent authorities and most productive authors in the 
field "Professional Education and Training" also the 
most productive authors in that subject, that information, 
will be useful for the librarian and users alike. 
In order of decreasing frequency, the ranking list of 
authors has been prepared in table 7. Which shows their 
significance on the account of contribution. From the 
analysis it was found that 635 items, i.e., 29.93% were 
written by single authors (i.e., only one contribution) and 
122 
1486 items, i.e., 70.06% were written by multiple authors 
(i.e., more than one contribution). This shows the present 
trend of research in which joint efforts are involved in 
completing a research work. 
Although this study is not adequate to crop the name 
of major contributors yet the present ranking list may be 
considerable help to know the names of significant authors 
in F'rofessional Education and Training. The names of 
first five most productive authors are as follows (I) Ladany, 
Nicholas (ii) Itzhaky, Haya (iii) Lopez, Shane J (iv) 
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8. AUTHORSHIP PATTERN: 
The analysis of authorship patterns indicates that 
papers contribute by single authors is 635, i.e., (29.93%) of 
the total items and 1486 (70.06%) paper have been 
contributed by multiple authors. It was found that the 
tendency towards joint authorship was on an increase. This 
is indicates that researcher normally prefer cooperative or 
group work which has been characteristic feature of the 
subject. 
Table - 8 
Authorship Pattern 
Single Authorship 














































APPLICATION OF BIBLIOMETRIC LAWS 
To check, the vaHdity of BibHometric laws over the 
collected and analyzed data, is the next step as the 
application of BibHometric laws after their interpretation. 
1. LOTKA'S INVERSE SQUARE LAW 
Alfred, J. Lotka, in the year 1926, proposed his 
inverse Square law, correlating contribution of scientific 
papers to their number of contribution, that earlier 
explained in Chapter-I. According to Lotka's law 'the 
number of scientists who contribute n paper will be 1/n^ of 
those who contributed only 1 paper'. 
In the present study, it was observed that 1458 
authors, have contributed 2121 items. Out of 1458 
contributor, only 205 authors have contributed more than 1 
paper and the rest 1253 have contributed only 1 papers 
each. 
Lotka's Law was applied to know the number of 
authors contributing 2 papers, 3 papers and 4 papers 
respectively. Table?has been consulted for the derivation. 
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Table 










1.1 . AUTHORS CONTRIBUTING 2 PAPERS. 
As we know that the number of authors contributing 
only 1 paper is 1253, therefore number of authors 
constituting only 2 paper may be calculated by the formula. 
No. of authors publishing n paper 
No. of Author Publishing 1 Paper 
On substituting, n =2, in the above formula. 
No.of authors publishing 2 papers 
1253 1253 
= 313.25 (i.e. 66 < 313.25) 
The number of authors publishing 2 papers should be 
313.25. However, an analysis of the data indicates that only 
66 authors have contributed 2 papers which is far less than 
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the figures, obtained by applying tiie law. 
1.2. AUTHORS CONTRIBUTING 3 PAPERS. 
On substituting, n = 3, in the above formula. 
1253 1253 No. of authors publishing 3 papers =—— = = 139.2 
= 139 = (i.e. 53 < 139) 
But the present analysis shows that only 53 authors 
have contributed 3 papers, which is far less than the figures 
obtained by applying Lotka's law. 
1.3. AUTHORS CONTRIBUTING 4 PAPERS. 
On putting n =4 in the formula 
1253 1253 No. of authors publishing 4 papers = — ~ - = 78.31 
=78 (i.e. 35 < 78) 
The present analysis shows that 35 authors contributed 
4 papers, which is again far less than the calculated figure. 
It may be concluded that the trend of research now 
days, have changed as compared to the period, when law 
was formulated. Lotka's law does not prove to be true in the 
present context. 
135 
2. BRADFORD'S LAW OF SCATTERING 
This law states that if scientific Journals are arranged 
according to their decreasing productivity of article on a 
given subject. They may be divided in to a nucleus of 
periodicals, more particularly devoted to the subject and 
several groups or Zones, containing same number of articles 
as nucleus, when the number of periodicals in the nucleus 
and succeeding zones will be given as: 
1 : n : n^ (where ' 1 ' is no. of Journals in the nucleus 
and 'n' is the multiplier) 
By using table - 1 of ranking of journals, 393 Journals 
were set and divide according to there frequency of 
occurrence in three zones. The First zone contains 7 
journals carrying 731 items, i.e., almost 1/3'"'^  of total items. 
Second zone contains 53 journals carrying 692 items, i.e., 
almost 1/3'''^ of total items and the third and Last zone 
contains 333 journals carrying 698 items, i.e., almost \/y^ 
of total items as shown is Bradford's Table. The zones, 
thus identified will form an approximately geometric 
progression. 
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Present study shows: -
7:53:333 
Here, 7 = 7 x 1 , Journals produced 731 items, in nuclei 
zone. 
53 = 1 V.1 Journals produced 692 items, in second zone. 
333 = 1x1x1 Journals produced 698 items, in last zone. 
Therefore, putting here 7 = n 
It got as, 7 : 7n : 7n' 
i.e., 1 : n : n' 























No. of Items i.e., No. of 
Journals x Respective 
frequency 
1 X 207 = 207 
1 X 158 = 158 
1 X 104 = 104 
1 x 8 9 = 89 
1 x 5 9 = 59 
1 x 5 8 = 58 




















































































1 X 47== 47 
1 X 32= 32 
1x31=31 
1 X 29= 29 
1 X 28= 28 
1 X 26= 26 
1 X 22= 22 
1 X 20= 20 
1 X 19= 19 
1 X 16= 16 
3 X 15= 45 
4 X 14= 56 
3 X 13= 39 
1 X 12= 12 
4x11=44 
4 X 10= 40 
5 x 9=45 
10 X 8= 80 
7x 7=49 
2x6 = 12 
692 
11x6= 66 
21x5 = 105 
27 x 4 = 108 
42 X 3 = 126 
61x2=122 





























Taking log n, on x - axis and number of items in each 
zone on y-axis a grapti was plotted as shown. The 
Bibliograph, thus obtained is found to be, by and large 
similar to Bradford Bibliograph. As the graph begins as a 
rising curve API and continuous as a straight line. The rising 
put of the graph represents the nucleus of highly productive 
journals. The point P l \ P2 and P3 on the Bibliograph are 
the boundaries of three equi-productive zones in which 
almost the same number of articles as the nucleus 
represented by OYl = Yl Y2 = Y2 Y3 derived from as 
increasingly larger number of journals represented by 0 X 1 , 
X1X2 and X2X3. 
Log value of 7 journals in the First Zone = 0.84509804 
Log value of 53 Journals in the Second Zone = 1.72427587 
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CONCLUSION AND IMPLICATIONS 
The prime objective of the Bibliometric study, is the 
quantitative or numerical or statistical analysis of recorded 
communication, to know the leading core journal, countries, 
years, languages, subjects, forms, contributors etc. In the 
subject "Professional Education and Training". After the 
collection of data from Psychological Abstracts, it was 
analyzed according to Bibliometric technique and results 
were drawn in the form of tables, graphs and piechart. At 
last Lotka's and Bradford's Laws were tested 
comprehensively. 
On the basis of said study major findings may be 
concluded as follows: 
1. From Table - 1, it was found that the journal title 
"Academic medicine" published from U.S.A is most 
productive, reporting 207 items, i.e., 9.75% of the 
total, followed by "Medical Education" published 
form U.K with 158 items, i.e., 7.44%, "Professional 
Psychology: Research and Practice" published from 
U.S.A. with 104 items, i.e., 4.90% respectively. The 
information of core journal in various subject will go a 
140 
long way in preparing the subscription list of journals 
by the librarian and Information Scientist. 
2. From 45 countries, the literature on Professional 
Education and Training was found to be published. 
U.S.A. is the leading country with 1360 journals, i.e., 
64.2%, followed by UK with 282 journals, i.e., 
13.29%, Canada with 113 journals, i.e., 5.32% etc. 
respectively. 
3. According to the study dealing with the Year Wise 
Distribution of items of the Psychological 
Abstracts, it is concluded that highest amount of 
documents were produced in 2 0 0 0 , with 478 items, 
i.e., 22.53%, followed by 1999,with 426 items, i.e., 
20.08%, 2 0 0 1 , with 392 items, i.e., 18.48%, 1 9 9 8 , 
with 381 items, i.e., 17.96%, 2 0 0 2 , with 268 items, 
i.e., 12.63% and 1997 , with 176 items, i.e., 8.29% 
on this subject. 
4. The study concerning with Language Wise 
Distribution concluded that English is one of the 
language, which is used very common by the 
contributors, as about 1803 items, i.e., 85% 
documents on this subject, followed by French with 
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131 items i.e., 6.17%, Hebrew with 31 items, 
i.e., 1.46% etc. This study may help in the provision of 
translation service by information centres. This analysis 
suggest that researchers should know at least one 
foreign language other than English. 
5. The subject description analysis shows the Scattering 
of Subject, i.e., due to explosion of knowledge new and 
new subject are developed and this way lead to 
scattering of subjects. The most dominating subject 
field in which literature on "professional education and 
Training" was produced is "Academic Medicine" with 
750 items, i.e., 35.36%. Scattered disciplines are 
"Medical Education" with 350 items, i.e., 16.50%, 
"Professional Psychology" with 168 items, 
i.e.,7.92% etc. This study may help the librarian in 
providing the abstracting and indexing, CAS, SDI 
service and preparing the documentation list. 
6. From the Form Wise Distribution, it is found that 
Articles are most popular form, with 1114 items, i.e., 
52.52%), followed by Research Report with 338 
items, i.e., 15.93%, Survey with 279 items, i.e., 
13.15%), Review with 205 items, i.e., 9.66%) etc. This 
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analysis may be useful for the librarian to decide about 
the various form of documents, which are to be 
procured in the library to serve the requirements of 
researchers on the subject. 
7. In Authors Wise Analysis, it is found that 635 items, 
i.e., 29.35% were written by single authors and 
1486 items, i.e.,70.06% were written by more than 
one authors. This trend shows that research work are 
being done in collaboration, i.e., collective efforts is 
involved to complete research work. The most 
productive authors in field of "Professional Education 
and Training" are: 
i. Ladany (Nicholas) 
ii. Itzhaky (Haya) 
iii. Lopez (Shane J) 
This information will be useful for librarians and users 
'm choosing the document. 
8. At last Bradford's and Lotka's Laws were applied to the 
collected data to testify the validity of laws in the 
present context. However, Lotka's law could not be 
verified, as it seem to be out dated for the literature on 
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"Professional Education and Training" is concern. But 
Bradford's Law is valid almost proved in the present 
study. 
Finally it may be concluded that Bibliometric study is 
very well-established technique of identification and 
describing some of characteristics of literature. This study 
helps the Librarian or information scientist in deriving 
certain conclusions. Which help them in taking certain 
fruitful steps in the smooth running of library and also helps 
in satisfying the need of the users to the great extent. Now a 
days Bibliometric studies are becoming very popular, 




1. Schein, Edger H. and Kommers, Diane W. 
"Professional Education". New York: McGraw Hill Book 
Company; 1983. 
2. Arjun Lai. "Ranking of Periodicals in the field of Social 
Science". Annals of Library Science and 
Documentation. 37(2); 1990: pp. 67-72. 
3. Brookers, B.C. "Theory of Bradford's Law". Journal of 
Documentation. 33(3); 1977: pp. 180-209. 
4. Devarajan, G. Bibliometric Studies. New Delhi: Ess Ess 
Publication; 1977. 
5. Fairthorne, R.A. "Empirical Hyperbolic distribution 
(Broadford, Zipt, Mendalbort) for Bibliometric 
description and production". Journal of 
Documentation. 25(4): 1969: pp. 319-343. 
6. Hubbert, J.J. "Bibliometric models for journals 
productivity". Social Indicators Research. 4; 1997: 
pp. 44-73. 
7. Mohamed Taher. "Flow of Islamic Information through 
journal articles: A Bibliometric Analysis". Lucknow 
Librarian. 22(3-4); 1990: pp. 75-80. 
145 
8. Ranganathan, S.R. "Librametry and its Scope. DRTC 
Seminar 7. Paper DA" Bangalore: DRTC; 1969: pp. 
285-301. 
9. Sengupta, I.N. Bibliometric and application. In 
information Science and Libraries. New Delhi: Atlantic; 
1990. 
10. Vickery, B.C. "Broadford's Law of Scattering". Journal 
of Documentation. 4(3): 1948: pp. 203. 
146 
